The mode of formation and function of the club-shaped structures found in the granules in the pus from lesions due to Actinomyces have interested bacteriologists since the first observations upon the "ray fungi." During this period two theories have been advanced to account for these "clubs"; one attributing to them a developmental part in the life cycle of the organism, the other regarding them as thickenings of the sheaths enclosing the filaments as a protection against the effect of animal fluids. Most of the writers on the subject have accepted the latter view, especially since the work of Wright (1905) , who, although able to obtain growths of Actinomyces bovis and Actinomyces hominis exhibiting "clubs," succeeded in bringing about the formation of clubs only in media containing serum or similar animal fluids.
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The bacteriological studies were made in the laboratory of the Department of Pathology of the Johns Hopkins Medical School.
As the material was obtained from a closed lesion, the troublesome secondarily invading bacteria were fortunately absent. The pus contained typical "sulphur granules," composed of leucocytes and clusters of the branched filaments and clubs characteristic of the ray fungus. In an unusual Gram stain, the branched filament retained the purple dye, while the sheath and its club-like thickening stained brilliantly with saifranin. The appearance of this preparation is indicated in the microphotograph reproduced as figure 1, plate 1. There were Gram-negative particles among the filaments in the pus, but these were at first regarded as detritus.
The cultures were obtained by placing the pus containing the actinomycetic granules in tubes of 1 per cent glucose meat infusion agar and 1 per cent glucose meat infusion broth. The media had been sterilized in the autoclave and neither serum nor ascitic fluid was added. Their reaction was pH 7.6. The pus was distributed by means of a glass pipette throughout the length of the column of agar, about 10 cm., in the tube containing it, after the agar had been melted and cooled to 40°C.
After five days' incubation at 37°C. there was definite growth in both sets of tubes. In the tubes containing the glucose agar, the growth formed a granular yellowish ring about 2 mm. in thickness at a level about 1 cm. below the surface of the agar. The organism was not a strict anaerobe, but grew slightly on the surface and fairly abundantly under reduced oxygen tension. It was characteristically a microaerophile. In the bottom of tubes of glucose broth, yellowish chalky granules gradually increased in size until some reached a diameter of 1 mm. or more, having irregular shapes. These granules and the colonies in the agar were composed of tangled filaments, which were Grampositive. The The broth was decanted from the tube containing the sediment of the growth of Actinomyces and 10 cc. of Bouin's fluid was poured in over the colonies. After twenty-four hours, the colonies were lifted out gently by means of a large caliber pipette and dropped into water in order to wash them. By similar manipulations, they were dehydrated in alcohol and embedded in paraffin in the usual manner. The sections finally obtained were fixed to glass slides and stained by a modified Gram method, using carbol methyl violet B in place of aniline gentian violet, and counterstaining with aqueous eosin. At the end, they were passed rapidly through absolute alcohol or blotted dry, and mounted in balsam under a cover slip.
In section, the colonies had the same appearance as those shown in the illustrations accompanying Wright's (1905) paper. They were hollow or curved like part of a shell. Near the outer edge there was a densely staining convex mass of tangled filaments. It seemed as if this region had been the most active zone of growth and that on account of the unilateral extension of the growth in this part of the colonya curvature of the mass had been produced. The appearance of a section of a colony is shown in figure 9 , plate 1.
The filaments at the inner and outer edges of this zone contained a central core of Gram- The relation of the sheath to the club-shaped extremity appeared most clearly in a detached branching filament. The sheath could be seen covering the whole length of this granular filament, gradually thickening to a moderately bulbous extremity, forming a club at the end of the filament ( fig. 2, plate 1) .
Numerous attempts were made to determine what portion of the club took part in the growth of the organism. To do this, the granules in the original pus were mashed between sterile slides, emulsified in drops of salt solution, and transferred to the cover glass of the moist chamber used in micropipette manipulations. By means of a Chamber's pipette holder, single clubs were picked out of these drops, transferred to drops of glucose broth on sterile cover slips and incubated as hanging drops over hollow ground slides. Most of the clubs thus isolated failed to show any change. In two instances, however, growth of the filament took place slowly, reaching a length of about 50 to 100 micra in ten days, and then stopped. This growth occurred at the thin tapering proximal end of the club, as shown in the accompanying drawings (text- fig. 1 ). There was no change in the club itself. The proliferative part of the structure seemed to be the remnant of thin filament attached to its inner narrow base. This suggests that the thickened sheath composing the club is an older, swollen part of the same sheath which covers the filament, while the actively growing region of the organism is a lower part of the filamentous stem or mycelium, which by lengthening, pushes the club forward.
B. ACTINOMYCETUM-COMITANS
It has been mentioned that among the filaments of Actinomyces in the pus from the lesion there was in addition to leucocytes a granular Gram-negative material. These granules were not thought to be bacteria until the cultures were examined. In the smears from the colonies of Actinomyces in glucose agar and broth, this Gram-negative granular material reappeared in abundance, and in the glucose broth cultures there were flakes adhering to the sides of the tubes which were found on examination to be composed of small Gram-negative cocco-bacillary forms. When these flakes were transferred to fresh tubes of glucose broth they slowly increased in size and number, some sinking to the bottom, others adhering to the sides of the tubes. On the surface of glucose agar, the growth from one of these flakes formed a thin, dry, granular slightly yellow, hard growth, which clung to the medium. Acid without gas was formed in glucose and lactose broth. When isolated clubs from the original material were observed in hanging drops of glucose broth, growth in two instances was seen to take place from the portion of the filament attached to the proximal narrow end of the club. The bulbous portion of the club took no part in growth in these cultures.
B. actinomycetum-comitans (Klinger, 1912) 
